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Dear Sir: 

I, WATT W. WEBB, pursuant to 37 C.F.R. § 1.132, declare: 

1 . I received a B.S. degree in Business and Engineering Administration 
from Massachusetts Institute of Technology, Cambridge, Massachusetts in 1947, and an 
Sc.D. degree in Metallurgy, with a minor in Physics and Mathematics, from Massachusetts 
Institute of Technology, Cambridge, Massachusetts in 1955. 

2. I am currently Professor of Applied Physics, S.B. Eckert Professor in 
Engineering, and Director of the Developmental Resource for Biophysical Imaging and 
Opto-Electronics of the School of Applied and Engineering Physics at Cornell University, 
Ithaca, New York, 

3. As indicated in my attached Curriculum Vitae (Exhibit A), list of 
publications (Exhibit B), and list of published abstracts (Exhibit C), I have authored or 
co-authored over 270 peer-reviewed professional publications and over 290 published 
abstracts in the fields of biological physics and condensed matter. Since 1992, 1 have given 
over 160 invited lectures in these same technical fields (Exhibit D). 
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4. I am an elected Fellow of the American Physical Society, the 
Biophysical Society, the American Association for the Advancement of Science, and a 
Foxuiding Fellow of the American Institute of Biological and Medical Engineers. I am an 
elected Member of the National Academy of Engineering, the National Academy of Science, 
and the American Academy of Arts and Science. 

5. A major focus of my research has been in the area of multiphoton 
excitation and, as a result of that research and the corresponding publications and lectures, I 
am regarded as an expert in that field. 

6. I am a co-invenlor of the above-identified patent application, 

7. U is my understanding that the claims of my above patent application 
are rejected under 35 U.S.C. § 103 for obviousness over U.S. Patent No. 6,329,531 to Turner 
et al. ("Tumer") in view of U.S. Patent Application Publication No. 2003/0236458 to 
Hochman ("Hochman"). 

8. Tumer relates to in vivo and in vitro diagnosis of neurodegenerative 
diseases such as Alzheimer's Disease by means of near infra-red radiation. According to the 
in vivo methods of Turner, one or more dye compounds are fed to the tissue being diagnosed 
and light from the near-infrared spectral region is irradiated. The non-absorbed, scattered 
light and/or scattered fluorescence radiation emitted by the dye is recorded 
simultaneously/individually. Preferred metiiods are where the tissue irradiates over a large 
surface, and the fluorescence radiation that is resolved locally is visualized by imaging with a 
CCD camera or the tissue areas that are to be imaged are rastered with a fiber optic light 
guide and the signals that are received are converted numerically into a synthetic image. 
Fluorescence can also be evaluated spectrally and/or by phase selection, as well as in a 
steady-state manner and/or in a time-resolved manner. 

9. Hochman teaches methods for optically detecting physiological 
properties in an area of interest by detecting changes in the intrinsic or extrinsic optical 

properties of tissue. This involves optically detecting blood flow changes, blood 
characteristics, and blood vessel abnormalities, as well as detennining the presence and 
location of abnormal or pathological tissue for identifying and mapping the margins of 
abnormal tissue. According to Hochman, these methods may be used to identify 
physiological conditions associated with and to evaluate diagnosis of Alzheimer's Disease 
and other neurodegenerative disorders. Optical detection may involve invasive or semi- 
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invasive systems and may be continuous or non-continuous {i.e., pulsed). Data sets from 
patients can be compared to standard or control data representative of optical properties 
indicative of various disease states or conditions. Longer wavelengths (e.g., approximately 
800 nm) can be employed to analyze deeper areas of tissue. 

1 0. Turner and Hochman disclose the use of a class of colorant signal 
molecules. To the extent these references discuss how they are used, their achievement of 
fluorescent excitation does not result in a non-linear process like two-photon or multiphoton 
excitation. The dyes utilized by Turner and Hochman absorb low-energy infrared radiation 
photons to excite the dye molecules to the low energies corresponding to the infrared 
photons. In contrast, two-photon or multiphoton excitation absorbs two or more infrared 
photons virtually simultaneously to excite a molecule to an energy level corresponding to the 
sum of the energies of the two or more infrared photons. These energy levels can then be 
high enough to be released by emission of visible or even ultraviolet fluorescence. Since the 
procedures used by Tumer and Hochman do not achieve such a high energy of excitation, it 
is apparent that they do not carry out simultaneous multiphoton excitation, in accordance 
with my present invention. 

1 1 . Thus, neither Tumer or Hochman teach or suggest a method involving 
activating brain tissue of a manunal by application of radiation through an opening or a 
thinned portion of the mammal's skull to promote simultaneous multiphoton excitation, 
where the radiation is pulsed at a pulse width between about 10"^ to 10'" second. 

12. 1 hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



Watt W. Webb, Sc.D. 
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M«v 7 1995- "Can Two-Photon Excitation Illuminate Medical Applications of Las«- 

htil^roscopyr Optical Probes in Biology a^^ 
Anril 00 1995- "Recent Developments in Non-Linear Microscopy Illuminated by Two- 

Phdtin Excitation." Focus on Microscopy '95 Conference, Taipei, Taiwan. 
February 25 1995: "What Do Nanometer Molecular Trajectories Tell Us About Nanometer 
ZLogc^r^^ in Cell Surfaces?" Nanobiology Workshop, Keio Umversity. Tokyo. 
Japan. 



Pons in r>f 1*^ 



rv, ™,h i995--ThysiologkdAppUcationofTv«^PbotonExctotionmN^^^ 
ft5^iob^ca.Pr^es;Re«.aAdvanoesandFu««D««^ 

n 1994- ■■New Developments mTwo-Photcm&dt.tionI^Micr««W,rXra^ 
° M"to;of*etoemationalLie.yf<.A^.ytic-Cy.ology.I^^ 

0e..er2i:994:"O,Uea,P0.eM.„.I^^^ 

Society Of America Annual Meeting, Dallas. TX , , 



Society of America Annual Meeting, Dallas. lA. ^ ^ ^ 

c / K.riQ 1 994- -Thysical Optics Empowers Microscopic MampulBtion^^^^ 

AugustlO i994:'Two-PhotonMicroscopy;'ImagingStruct«reandFunctionmthe 

Nervois System. Cold Spring Harbor, NY. - ^ ^ 

Engineering to Biology and Medicine. Bethesda, MD. 
M,„,3 i994-'Come.lTechnologies/ComdlTectolog,'ft<msferConmut!»:V«*» 

^Capital Conference, New York, NY. ^ , , ^ 

April 26. 1994: "OpUcal Force Microscopy.^^ ln.«n.tiond Conference on Confocd ».d 
■ Nea^.Field Microscopy, Munich. Gennany. 

11 1994- 'Two-Photon Excitation to lllunnnate Biophysics/' Keck Sympoain^ 
^oihVlS Applications of Microscopy. Mayo Foundatron. Rochester, MA. 

. ^ . r,.« Surface." BioohYsical Society Annud 



Biophysical Applications 01 Microscopy. m»:r« - ,^ 

1QQ4. "Fractal TimeTransport in the Cell Surface," Biophysical Society Annud 

""teelilfs'y^-^-^^^^ 

Orleans, LA. ttttt? 
1994 -r.snalizationandMeasu.mentofMeinteaneDomaiBK^ 

i,^SM!I^:''Adv^cedTechnologiesinNe«orsdencc.- Nations 
Health, RoclcviUe,MD. 

!f ember 18 1993: "Ttoee-Dimensional toaging with Two-Pboton Fluorescence.- AlU«.ce 
miTechnology.Albt.qnerque,NM.(videotapeava.^^^^^^^ 



i„a„« f;.S 1993. ••Two-raotonExcWonm Laser Scanning Microscopy Fluor^ . . 

■ ^ CSSR«^vayrColdSpringHarborUW.o.ies;snnmerco«seonto^ .. 
in Neurobiology, Cold SpringHaAor, NY. 
AnmBtl 1993- "Two-Photon Kcitationlllunrinates Cage Photolysis and Molecdw . 
?S»e^ for Visualization and Measnrement of Dynamic CelMar Process«. , , - 
S^ce on Two Photon Photochemistry, Boston, MA. ffresenled by David. 

' Sandison) ' • . 

May 19-20, 1993: Microscopy Course - Plenary Lecture on "Two PJ^^^^Jf^^^^ . 
■lierScaBBiBg Microscopes."^ . 
May? 1993- "Visualizing the Physics ofLife in the CeU,« 1993 Bertman Memorial Uctuic. 

Wesleyan University, Middletown, CT. (videotape available) 
P.Kn,j.tv20 1993-"Two-PhotonExcitationVisualizesDynamicsofMolecularProces^ . 

Se^e Living CeU/ 

Inside the Living CeU,Urbana.IL. ' . . 

T^uarv 29 1993: "Biological Applications of Non-Linear Two-Photon Laser Mjcfoscopy." 
S^ai Symposium of 

Biophysics. SUNY-Stony Brook, Stony Brook, NY. 

1222 . 
December 7 1992: •'Non-Linear Microscopies." Symposium of Center for Light Microscopfc 
toS-dBiotechnology, Carnegie Mellon Um^^^ 

V, nAo*. 1QQ2- "Emerging Technologies Illuminates Cellular Dynaimc»:Non.Linw 
''^rXS-^wSTechnoJesfortheF^^^ i^«<^ 

of discussion group in instrumentation hardware.) 
September 4 1992: David Sandison substituting for W.W..Webb. ^TN^o-Photon toaging in 
'B"logicdMicroscopy."9thI^^^^^ 
Cytochemisty. Maastricht, The Netherlands. 
July 21-25, 1992: '-Non-Linear Laser Microscopy," AAAS Sdence Innovation -92. ^ 

San Francisco, CA. 

I Mav 21 1992: "Membrane Surface Dynamics," Conference on Fundarnental Concepts in 

i ^e^braneBiop^^^^^^ 

' ABril23 1992- "Subcellular Photo-Chemical Microsurgery Novation: From Concetto 
'tlaJkJtP^^^^^^^^ 

Anril 10 11 1992: "Two-Photon Excitation in Laser Microscopy and Molecular Dynamics 
IcelM^B^^^^^^^^^ 

NY. xtv 
April 3, 1992: "Biophysics at ComelV Comell Engineering College Council, Ithaca,NY. 



Tur^rrh g 1992- ••Non-Line^ taser Scanning Microscopy: Two-Photon Excitation Provides 
(:k)nference (m Confocal Microscopy, Amsterdam, The Netherl^^ 

February 11 1992: 'TvleinbraneDyQainics in the Light Microscope.!- AAASAn^ 
, Meeting! Syn5)0sium on the RevoliJtion in Microscopy. Chicago, I^^ 



